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Abstract. This study’s aim was the assessment of the hygiene level in dairy cow shelters with 
tie-stalls. 10 dairy cow shelters (housing 349 cows) from Alba and Bihor Counties were evaluated in 
January 2009. The shelters’ hygiene was appreciated based on the cows’ body hygiene, using the 
assessment system elaborated by Cook. The obtained results were statistically processed with the 
GraphPad v.3 software. The proportion of the 3 and 4 scores was diffrent in the three body regions of 
the cows, but also among the shelters. Thus at the udder level a mean value of 28.7 % was recorded, at 
the upper leg and flank level an average of 44.3 %, and at the lower leg an average of 33,16%. The 
Tukey-Kramer Multiple Comparisons Test showed significant differences between the average 
proportion of the 3 and 4 scores for the udder zone and upper leg and flank zone (P<0.01) and for the 
lower leg and upper leg and flank zone (P<0.05). Positive correlations were proven among the 
hygienical status of the three body regions; the hygiene of the udder and lower leg (r=0.9674, 
P<0.0001) and also that of the lower leg and upper leg and flank (r=0.9244, P<0.0001) showed stonger 
corelations, in comparison with the udder and upper leg and flank zones (r= 0.8597, P value is 
0.0014). The obtained results indicate an inappropiate hygienical status in the investigated shelters, 
with a negative influence on the dairy cows’ health and welfare. 
 




The enviroment in which dairy cows are kept has a decisive effect on their health and 
welfare. A clean and comfortable shelter represents the key to maintaining the dairy cows’ 
health and longevity. The shelter’s hygiene level can be evaluated through several assessment 
systems based on the quantification of the manure pollution in different body regions of the 
cows (Chaplin et al., 2000; De Rosa et al., 2003; Faye and Barnouin, 1985; Hughes, 2001). It 
is stated that the majority of these systems failed as practical hygiene monitoring tools at farm 
level, apart from their value in scientific research (Cook, 2002). For a scoring system to be 
useful both for veterinarians and farmers, the significance of manure contamination in 
different body areas must be understood and the pollution level compared to an established 
standard, derived either from the contamination level of the same farm in time, or from the 
data obtained in some similar farms (Cook, 2002). For the hygiene scoring to be taken 
seriously, the farmer must understand what the costs of keeping animals in a dirty enviroment 
are. For dairy cows the outcomes of low hygiene are the high risk of mastitis and the 
worsening of lameness. The connections between shelter hygiene, clean cows and low 
number of somatic cells in mixed milk were highlighted in several studies (Barkema et al., 
1999; Barkema and Schukken, 2003; Bodoh et al., 1976). As a result, a high hygienical 
standard indicates a limited exposure to the pathogens of environmental mastitis and 
 254 
constitutess a basic aspect of food safety, hygiene protocols and quality. Also several 
researches indicate the fact that cows housed in humid and manure contaminated conditions 
are more exposed to the risks of infectious foot diseases, such as interdigital necrobacillosis 
(foot rot, interdigital phlegmon), heel horn erosion and digital dermatitis (hairy heel warts) 
(Bergsten, 1997;  Cook and Cutler, 1995 ).  
This work’s aim was the assessment of the hygiene degree in shelters with dairy cows 
kept in tie-stalls.  
 
MATERIALS AND METHODS 
 
This study’s investigations were made in 10 dairy cow shelters (15-44 cows per 
shelter), with tie-stalls, in Alba and Bihor counties, in January 2009. The feeding, milking and 
the cleaning of the barns are done by manpower. The obtained milk is sold to milk and dairy-
product factories. The hygiene of each farm was assessed based on the cows’ body hygiene, 
using the hygiene scoring system elaborated by Cook (2002). Three body regions were 
evaluated: lower leg, udder and flank and upper legs; the points (from 1 to 4 points), were 
given in relation to the manure pollution of these areas. For the lower leg the quantity of 
dejection and the distance it extends proximally up the leg it were appreciated, and the 
following scores awarded: score 1 when there is little or no manure above the coronary band; 
score 2 when there is minor splashing above the coronary band; score 3 when there are 
distinct plaques of manure above the coronary band, but with leg hair visible; and score 4 
when there is a solid plaque of manure extending high up the leg. For the udder the following 
were awarded: score 1 if it was clean; score 2 if it had minor splashing of manure near the tits; 
score 3 if there were distinct plaques of manure  on the lower half of the udder; and score 4 
when there were confluent plaques of manure encrusted on and around the tits. In upper leg 
and flank region the scoring was made as follows: score 1 – no manure; score 2 – minor 
splashing of manure; score 3 – distinct plaques of manure with hair showing through; score 4 
– confluent plaques of manure. For each area a different score was assigned. At the end the 
proportion of 3 and 4 scores was calculated in the three body regions of the cows from each 
shelter and finally the average percentage of these in the assessed farms. All the cows (349) 
from the 10 shelters were evaluated. The results obtained were statistically processed with the 
GraphPad v.3 software, Tukey-Kramer Multiple Comparisons Test - One-way ANOVA and 
the Pearson’s correlation coefficient was determined (r). 
 
RESULTS AND DISCUSSION 
 
The obtained results following the evaluation of the 10 shelters are shown in Tab. 1. It 
can be observed that the proportion of the 3 and 4 scores is different in the three body areas of 
the cows. There were significant differences among the farms, as well. Thus, at the level of 
the udder a mean value of 28.7% was recorded, ranging from 14.28% to 46.66%, at the level 
of the upper leg and flank the proportion varied between 32.14% and 56.81%, with a mean 
value of 44.3 % and at the level of the lower leg there were values between 21.42% and 
46.66%, with an average value of 33.16%. Tukey-Kramer Multiple Comparisons Test showed 
significant differences between the average proportion of the scores of 3 and 4 at the udder 
level and the body area of the upper leg and flank (P<0.01) and between the areas of the lower 
leg and upper leg and flank (P<0.05) (Tab. 2). There positive correlations were demonstrated 
among the hygienical statuses of the three body regions (Tab. 3), thus the hygiene of the 
udder and lower leg (r=0.9674, P<0.0001), and also that of the lower leg and upper leg and 
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flank (r=0.9244, P<0.0001) are correlated more than those of the areas of the udder and upper 
leg and flank (r= 0.8597, P = 0.0014). 
The Hygiene Scoring System was elaborated by Cook (2002) in order to quantify the 
hygiene level in the farm and for the assessment of the improvements which have to be made 
in hygiene management. This system is considered a remedial tool of the existing 
deficiencies. The author believes that a quantitative approach in the hygiene assessment of 
cows gives a more efficient meaning to the communication of the message to the farmer that 
the cows are too dirty, compared with a qualitative appraisal. Besides, the recording of the 
scores on body regions allows more accurate recommendations about keeping the cows 
cleaner. Because a mean score of the hygiene level of each body area does not present any 
importance for the farmer only the proportion of the scores indicating the too dirty condition, 
is considered, namely the 3 and 4 scores. The high percentage of the 3 and 4 scores indicates a 
precarious, unacceptable hygiene level of the shelters, with severe consequences on the dairy 
cows’ health, productions and welfare. 
Our results showed higher values of the mean proportion of the 3 and 4 scores in the 
three body regions, compared to the values recorded by Cook (2002) in the assessment of 20 
dairy cow farms in Wisconsin, loose and tied breeding. In our study the dirtiest area of the 
animals was the upper leg and flank (44%), followed by the region of the lower leg (33.2%) 
and by the udder (28,7%), respectively. The obtained results are in conformity with the 
existing data in the scientific literature. Thus it is concluded that the cows kept in tie-stalls 
have higher scores in the body region of the upper leg and flank, than the ones in free 
breeding, because of lying down in the manure deposited in stalls.  This body region can also 
splash in poorly maintained stalls, with manure polluted divisions or through the movements 
of the dirty tail around the cow’s hind part. 
Resembling the other researches (Schreiner and Ruegg, 2003; Zurbrigg, 2005), this 
study showed positive correlations between the hygienical state of the udder and of the hind 
legs. The cleanliness of the udder and of the hind legs is associated with the stall surface and 
with the bedding materials used, with the housing techiques and the stall dimensions 
(Bergsten and Pettersson, 1992; Chaplin et al., 2000; Cook, 2002). Significant correlations 
were demonstrated between the stall length and the hind legs’ cleanliness. Shorter stalls force 
the cows to diagonal lying when they want to be with all four legs on the bedding or obligate 
them to stay with their hind legs on the manure evacuation alley (Anderson, 2003). Those 
cows lying diagonally on the beds have greater chances to wet and to defecate on the posterior 
part of the stall. If cows lie down before the stalls are cleaned, their hind legs become dirty. 
The cows standing with their hind legs in the manure evacuating alley can have great 
quantities of manure and dirt adhering to their legs. When these cows are lying down, the dirt 
and dejections are transferred to the stall, dirtying more or less the bedding and visibly 
splashing the cows’ hind legs. The stall surface and the breeding techniques have an impact 
on the udder and hind legs cleanliness (Barkema and Schukken, 2003; Chaplin et al., 2000). 
Both the dirty udders and the dirty legs were correlated with the elevated number of lame 
cows (Alban et al., 1996; Zurbrigg, 2005). There are several possible explanations for these 
correlations (Sprecher et al., 1997). In order to ameliorate the pain, lame cows spend more 
time lying down and in this way they have more chances to lie in manure (Kloosterman, 
1997). Cows with severe lameness can be reluctant to rise once they are lying down and thus 
they can defecate and urinate in decubital position. (Herlin, 1997). Alternatively, lame cows 
can be incapable to arch their back properly to defecate and urinate when standing. Both 
situations result in a wet and dirty posterior segment of the stall, increasing the risk for those 
cows to have dirty hind legs and udders. A third possible explanation could be linked to 
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management problems. Stall cleaning, periodic trimming of the claws and generally the 
periodic care of the claws can be considered as lower priorities by some farmers. 
Relationships between udder hygiene and the outbreak of mastitis episodes were also 
demonstrated. It has been long known that the rate of the new infections is increasing with the 
bacterial number at the level of the tits. Several researches showed correlations between 
hygienical housing, clean cows and lower numbers of somatic cells in the mixed milk at farm 
level (Barkema and Schukken, 2003; Bodoh et al., 1976). In one of the studies an 
environmental sanitation indicator based on the manure quantity on the cow’s body and in its 
environs predicted the occurence of mastitis caused by coliform bacteria (Bartlettet al., 1992). 
The results of the investigation made by Cook (2002) demonstrated a significant correlation 
between the proportion of the udders scored with 3 and 4 in each farm which was observed 
for a period of 6 months and the incidence of mastitis.  
                                                                                                                                                                   
                                                                                                           Tab. 1  
Mean proportion of hygiene scores 3 and 4 for udder, lower leg and upper leg and flank zones in the 10 shelters 
 
Shelter Proportion of Hygiene Scores 3 and 4 
 Udder Lower Leg Upper Leg and Flank 
1 21.87 28.12 37.5 
2 14.28 21.42 32.14 
3 46.66 46.66 53.33 
4 28.57 34.28 42.85 
5 27.77 33.33 47.22 
6 35 35 40 
7 38.63 45.45 56.81 
8 17.07 19.51 36.58 
9 36.11 41.66 55.55 
10 21.42 26.19 38.09 
Mean 28.7 33.2 44 
                                                
                                                                                                                                
                                                                                                                                  Tab. 2 
Tukey-Kramer Multiple Comparisons Test (One-way ANOVA) 
           
Comparison Mean difference q P value 
Udder vs Lower Leg 
Udder vs Upper Leg and Flank 
Lower Leg vs Upper Leg and Flank 






ns  P>0.05 
** P<0.01 
*   P<0.05 
 
Difference 
Mean difference 95% Confidence Interval 
     From               To 
Udder - Lower Leg 
Udder - Upper Leg and Flank 









   -0.2684 











                                                                                                                                  Tab. 3  













Udder and lower leg 10 0.9674 ** 0.8641 to 0.9925 0.9359 
Udder and upper leg 
and flank 
10 0.8597* 0.5015 to 0.9663 
 
0.7391 
Lower leg and upper 
leg and flank 
10 0.9244** 
 




             Note: **P value is < 0.0001, considered extremely significant. 





The obtained results show deficitary hygiene in the investigated shelters, with a 
negative influnce on the dairy cows’ health and welfare. The pollution of the three body 
regions demonstrated in the study is primarily due to the neglecting of guidelines about daily 
cleaning of the shelters and changing of the bedding. The cows’ exposure to dirt, mud and 
manure constitutes the premise of the increasing percentage of subclinical and clinical 
mastitis and lameness. In these conditions the milk production will be affected as well, not 
only from a quantitative point of view but also from a qualitative one. Nowadays the 
consumer expectations concerning the quality and safety of the poducts become more and 
more stringent, condition which will impose some extra safety measures in the future to 
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